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LLNL Involvement in ARIES

® Discussions with Mark Tillack and Chuck Kessel on input needs for ARIES

® Goals for edge/divertor modeling:
® consistent edge divertor plasma solutions for ARIES design points

©® bracketing results over uncertain model parameters

® connection to present-day experimental results via related modeling

® development of reduced, parameterized models for system code use

® optimize detailed divertor geometry; initially plate tilting and slot divertor;
eventually perhaps snowflake or super-X

® impact of off-normal events (longer term)

® Today we focus on the use of impurity radiation to disperse plasma

power by spreading heat flux over large area of divertor and side walls
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Outline

* Edge Plasma Model Description

* Constraints on SOL Power and Density

* Heat Flux on Divertor Surfaces

* Detached Plasmas

* Impurity Species

* Mantle Radiation
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Edge Plasma Model is 2-D Fluid
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®Parallel transport is classical

®Radial transport is anomalous = ‘ ARIESAT
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®Two impurity models: X :
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®Heat flux to surfaces includes

both particles and radiation
RADIAL POSITION [m) RADIAL POSITION (m)
@®Important input parameters are
n_ andP

core core
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Substantial operating window exists for (%;};;;
highly-radiating SOL plasmas \ es
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Weakly pumped, high density SOLs yield stable, oL
highly-radiating edge plasmas (
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Heat Flux on Divertor Plates includes
Contributions from Particles and Radiation
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Plasma Simulations with Fixed-Concentration
Impurities Exhibit Detachment in ARIES-AT Geometry
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Fixed-Concentration-Impurity Model Simulations

(cont'd)
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Divertor Radiation Varies with Impurity Species

®Pcore =2 x 150 MW
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Mantle Radiation Modeling Requires
More Detailed H-Mode Pedestal Profiles

Low edge T_desirable for strong radiation, but may degrade H-mode

Only thin layer of mantle region

is included in preliminary cases
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Summary

* Simulations demonstrate high radiative fraction in SOL-divertor
— Operating window in n_,, and Py,

core

— Detached plasma

* Spatial distribution of radiation could be a problem
— Radiation localized near divertor plate unless detached
— Detached ionization front tends to x-point MARFE

* Detached plasma might work
— Pumping may be needed for stability
— Not well understood or explored
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